mic localization of viral particles as revealed by light microscopy may have resulted from a process of outpouching of infected nuclear regions followed by separation of the infected regions into the cytoplasm. Alternatively, infected regions of the nucleoplasm may have been sequestered and separately enveloped as the nucleus reformed during mitosis. Such mechanisms could account for the apparent contradiction of replication and accumulation of a nuclear-dependent virus in a cytoplasmic structure distinct from a cell's uninfected nucleus.
The presence of exclusively intranuclear viral inclusion bodies 4 contrasted with our finding of cytoplasmic inclusions on HE-stained sections of tongue from dogs with parvoviral enteritis. Cytoplasmic viral formation would be unlikely in a virus equipped for nuclear assembly and was not supported by our studies. Virus particles outside of the double membrane of the inclusion were not detected in the cytoplasm by electron microscopy. A connection between the double membrane of viral inclusions and the nucleus was not found. Our ultrastructural data suggest that the inclusions are actually derived from the nucleus and only appear cytoplasmic by light microscopy (pseudocytoplasmic). The low incidence of intranuclear inclusions in the glossal epithelium in these CPV-2 cases and the absence of pseudocytoplasmic inclusions in previous reports 4 may be due to strain differences in CPV-2 from these 2 widely separated geographical locations (Japan and the southeastern USA). In agreement with the previous study, the consistent presence of these glossal inclusions in cases of parvoviral enteritis where tongue has been examined and their relative abundance when compared with inclusions in intestinal epithelium indicate that histologic examination of the tongue may be an effective diagnostic aid in CPV-2 infections. Anti-CPV-2 fluorescent an-tibody testing of glossal epithelium and negative-stain electron microscopy of tongue homogenate may also assist in the diagnosis of parvoviral enteritis in cases where intestinal specimens are of poor quality. 
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Dioctophyma renale in ranch mink
N. W. Dyer
Dioctophyma renale is a sporadically encountered nematode parasite of mammals, principally mustelids and canids, [1] [2] [3] [4] [5] [6] [8] [9] [10] and is the largest of all nematodes affecting domestic animals. It is a member of the superfamily Dioctophymoidea, a taxonomic group that includes other genera of little veterinary significance, such as Eustrongyloides and Hystrichis. Female D. renale can reach 60 cm in length and 1 cm in diameter. The life cycle classically involves 2 aquatic intermediate hosts and can take several months to years to complete. 4, 6, 7, 9 In mink (Mustela vison), infection typically involves the right kidney and results in replacement of renal parenchyma by a mature nematode within the fibrous organ capsule. This proclivity for the right kidney is considered a result of the close association of the stomach, right lobes of the liver, and right kidney in mink. 7, 10 Severe hydronephrosis and renal cortical and medullary degeneration and necrosis are commonly encountered gross pathologic findings. 6 The adult nematode has a very distinctive gross appearance. Microscopically, residual renal tissue is characterized by interstitial fibrosis, lymphoplasmacytic interstitial nephritis, glomerulosclerosis, tubular degeneration and necrosis, and mineralization. 6 Although the infection often persists for the life the animal, involvement of both kidneys, migration of the nematode within the peritoneal cavity, or inflammation associated with the parasitic condition can result in sudden death of the host. 4, 6, 10 Two 3-year-old female mink were submitted to the Veterinary Diagnostic Laboratory at North Dakota State Uni- versity in April 1996. Pertinent history included anorexia of 24 hours followed by sudden death. Approximately 20 ml of serosanguinous fluid was observed within the abdominal cavities. The anterior duodena and adjacent pancreata contained locally extensive areas of serosal hyperemia and interlobular hemorrhage and edema, respectively. Severe hydronephrosis was observed in the right kidney of both mink. In 1 animal, the right kidney consisted of a fibrous capsule containing a single 30-cm bright red nematode. The right kidney in the second animal retained approximately 25% of its native parenchyma and contained a single 12-cm similar parasite (Fig. 1) . Compensatory hypertrophy of the left kidney was not observed in either animal. Appropriate tissue samples were taken, placed in 10% neutral buffered formalin, and routinely processed and stained with hematoxylin and eosin (HE).
Examination by light microscopy revealed severe renal cortical and medullary degeneration and necrosis. The remaining glomeruli were frequently nested and sclerotic. There was moderate, locally extensive hyperplasia and multifocal erosion and ulceration of the remaining transitional epithelium. Moderately increased amounts of fibrous connective tissue and multifocal aggregates of lymphocytes and plasma cells were found within the renal interstitium (Fig.  2) . Mineralization was frequently associated with inflammatory foci. Sections of pancreas contained severe interlobular hemorrhage and edema. The adjacent acinar tissue was necrotic. Several pancreatic veins contained fibrin thrombi. A prominent fibrinous membrane was on the serosal surface of the duodenum.
The life cycle of D. renale is initiated when unembryonated fertile eggs are shed in the urine. The eggs are distinct, 40 ϫ 70 m, with a pitted amber shell bearing a plug at each pole and 1 or 2 cells internally. After embryonating in an aquatic environment, a process that may take several months, the eggs are ingested by the intermediate host, an aquatic annelid, Lumbriculus variegatus. The development of first and second stage larva proceeds within L. variegatus. At this juncture, multiple routes of infection have been reported: 1) maturation to third and fourth stage larva may occur within the annelid, which is then directly infective to mammalian hosts; 2) an annelid containing a second stage larva may be ingested by a fish, classically the black bullhead (Ictalurus melas) or a frog (Rana sp.), where the larva encysts in tissue and develops into third and fourth stages; or 3) the annelid, sometimes parasitic on crayfish (Cambarus spp.), may be ingested along with the crayfish by fish or frogs. As a result of these possible modes of transmission, some investigators consider fish or frogs as transporters rather than true intermediate hosts. All routes of transmission converge on the mammalian host, where ingestion of the infective third or fourth stage larva culminates in penetration of the stomach, liver, and kidney. The right kidney is the maturation site of an adult nematode. The prepatent period for Dioctophyma is approximately 155 days. 4, 7, 9, 10 The original clinical history of the 2 mink indicated that the only fish by-product fed to the mink population was cooked fish meal. Further questioning, however, revealed that prior to 1995 the owner fed bullheads (Ictalurus spp.) from a local lake for 8 consecutive years. These fish were very likely the source of the infection. These female mink probably contracted the infection when yearlings and spent their second year asymptomatically. The mink then developed fatal pancreatitis and peritonitis the third year following infection. Given the feeding practices in modern mink production, D. renale should be in the differential diagnosis as one of the causes of sudden death in adult animals.
